Abstract: Background: Evidence-based clinical care delivery begins with comprehensive assessments of patients' priority needs. A Canadian health sciences corporation conducted a quality improvement initiative to enhance clinical care delivery, beginning with one acute care site. A real-time staffing tool, the synergy tool, was used by direct care providers and leadership to design and implement patient-centered care delivery. The synergy tool is the patient characteristics component of the Synergy Model™, developed by an expert panel of nurses in the 1990s. Since then, the tool has been effectively used to assess a variety of patient populations on eight important characteristics, informing real-time staffing decisions. Methods: Plan-Do-Study Act cycles were managed by department-based project teams with assistance from business analytics and a quality/safety officer. Results: Initial findings demonstrate reductions in nurse missed breaks, improved workload management, and significant increases in staff engagement. Conclusions: The synergy tool is an easy-to-use tool that can be used to highlight priority care needs for individual patients or specific patient populations. The tool informs real-time staffing decisions, ensuring a better fit between patient needs and nurse staffing assignments. Although this initiative began with nurses, project work is expanding to include inter-professional teams.
Introduction
Of critical importance to healthcare institutions is evidence-based clinical care delivery. Hamilton Health Sciences Corporation (HHSC) embarked on a quality improvement (QI) journey to design and implement a new care delivery model that would improve the quality and safety of patient care management, and engage and empower direct care nursing staff. Collaboration among direct care nursing staff, quality specialists, inter-professional team members (e.g., medicine, pharmacy, social services), and operational leadership supported a process based on the Plan-Do-Study Act (PDSA) framework; the PDSA framework serves as a backdrop for this article.
HHSC has seven care sites including acute care-tertiary, specialized children's care, regional rehabilitation, regional oncology, community hospital, urgent care, complex continuing care, palliative care, trauma/emergency services, and ambulatory care. To date, the work outlined is being undertaken within the acute care-tertiary care site. Our initial pilot on a hematology unit has since spread to a surgical oncology inpatient unit and a medical Alternative Level of Care (Medical-ALC) unit that supports seniors awaiting transition to home or residential care. Plans for continued spread will be discussed later in this paper.
When Did We Begin Our Journey?
The trigger for this QI work stemmed from leadership and staff concerns related to declining morale, recruitment and retention problems, and quality and safety issues on the inpatient hematology unit. There were inconsistencies in how assignments for nursing staff were made from one day to the next, which caused friction among team members, complaints about workload, and potential and actual quality/safety risks to patients and staff. These challenges were complicated by increasing patient acuity and varying levels of nurses' skill and knowledge.
A designated quality/safety project team conducted a literature review on nursing care delivery models, locating literature on the American Association of Critical Care Nurses' Synergy Model™ (Curley 2007) . This model consists of two components-a patient characteristics component and a nurse competencies component. The nurse competencies component of the model was originally developed for registered nurses (RNs) only. The patient characteristics component of the model can be used on its own in healthcare settings where the skill mix includes RNs and registered practical nurses (RPNs), unregulated care aides, and allied health professionals (e.g., respiratory therapists). The Synergy Model™ originated in United States (US) critical care settings, but its use expanded to different healthcare contexts, such as pediatric care (Gralton and Brett 2012) , cardiac intensive care (Khalifehzadeh et al. 2012) , and medicine-surgery (Carter and Burnette 2011) .
The patient characteristics component is operationalized as a patient needs assessment tool known as the 'synergy tool.' In the tool there are eight patient characteristics, and each characteristic is scored from 1 (high needs) to 5 (low needs). Nurses and their management use the synergy tool to quickly identify patient priority needs based on the following eight characteristics: complexity, resiliency, vulnerability, stability, predictability, capacity to participate in own care, capacity to make own decisions, and access to resources. Table 1 contains the eight characteristics and their operational definitions. Once patient priority needs are identified, the numbers and types of nurses are more accurately determined, creating a 'synergy' between patient needs and nurse competencies. In settings with skill mix (e.g., RNs, RPNs) staffing decisions are based on legal scopes of practice and experience with the patient population and setting. 
Characteristic
Operational Definition
Stability
The ability to maintain a steady state. Stability can be used to describe physiological, psychological, emotional, and family or social stability.
Complexity
The intricate interplay of two or more systems, including body, family, and social systems.
Predictability
To expect a certain trajectory of illness. While most patients have a predictable course of illness, some individuals do not respond in the typical fashion.
Resiliency
The capacity to return to baseline functioning. Vulnerability Susceptibility to stressors that may adversely affect outcomes: risk of harm to self or others.
Participation in Decision-making
The extent to which the patient and/or family can engage in making informed decisions.
Participation in Care
The extent to which the patient and/or family participate in care activities.
Resource Availability Patient, family, or community resources to support patient care and well-being (e.g., physiological, social, technical, financial resources).
In one study that examined the psychometric properties of the synergy tool, an exploratory factor analysis yielded a 2-factor solution explaining about 70% of the variance. Five items (vulnerability, stability, complexity, resilience, and predictability) loaded on the first factor. Three items (participation in decision-making, participation in care, resource availability) loaded on the second factor. With respect to discriminant validity, for an expert sample of nurses and samples of direct care nurses, synergy tool item ratings varied by population, as expected. Means scores for critical care patients, for example, were statistically different for each of the eight characteristics (e.g., more complex, more unpredictable, fewer personal resources) than for patients on general medical-surgical units. Overall, this study concluded that the patient characteristics component of the Synergy Model™, the synergy tool, is a valid and reliable assessment tool that can be used for different patient populations and employed by nurses with varying levels of clinical expertise (Brewer et al. 2007) .
In British Columbia, Canada, year-long pilots were conducted with the synergy tool across eight volunteer sites, consisting of two sites for each of the following sectors; acute care, community/public health, mental health and residential care settings (MacPhee et al. 2011) . These pilots were supported through a collaboration between the provincial nurses' union, health regions' chief nursing officers, the provincial Ministry of Health, and academic nurse researchers. The over-arching purpose for this collaboration was to address nursing workload issues, particularly staffing. The synergy tool was used by direct care nurses and their managers to assess patients' priority care needs and collaboratively determine staffing guidelines (e.g., staffing levels or nurse: patient ratios, skill mix). Because these pilot projects were one year in length, only qualitative evaluations were done at the eight sites. Overall, [the tool] "helped clarify who was best suited to provide care for patients with particular needs; the model's patient-centered philosophy enhanced collaboration and teamwork around the common goal of better care provision, and the model and tool provided staff with a unified language, a systematic scoring approach and objective staffing guidelines" (MacPhee et al. 2011, p. 52) . The synergy tool has also been introduced to acute care sites in Saskatchewan, Canada (Rozdilsky and Alecxe 2012) , and this report reflects our implementation of the tool in Ontario.
Materials and Methods
Some evidence exists to support the positive impact of QI collaboratives on the quality of healthcare delivery. Collaboratives consist of multi-disciplinary team members from different organizational departments, working together to accelerate improvement (Schouten et al. 2008) . At HHSC, a QI collaborative, including leaders from clinical programs, professional practice, data analysts, and direct care health care professionals formed the core group that implemented the synergy tool project within each clinical program. The core group worked collaboratively at all phases of the project, including the introduction and adaptation of the synergy tool for each patient population; evaluation metrics, including staff surveys and human resources data; and the development of patient scoring and staffing guidelines.
The Plan-Do-Study-Act (PDSA) QI approach used at HHSC is an adaptation of the Institute for Healthcare Improvement's Model for Improvement. It is a cyclical process and includes four steps to guide the continuous improvement process (Berwick 1996) . The cycle begins with the Plan step, which includes problem identification, goal setting, defining process and outcome indicators, and developing a plan to address the problem. The HHSC Plan step focused on synergy tool validation for the inpatient hematology unit. A project lead who is an expert hematology nurse was appointed to oversee synergy tool adaptation for the hematology unit. Subsequently, this nurse also supported the implementation of the synergy tool in other areas at HHSC.
The second step is the Do step, which entails implementation of the plan. In the Do step, we utilized a "lunch and learn" method to introduce the synergy tool to the staff (Mawhinney 2010; Straka et al. 2013) . We also used lunch and learn sessions during the Do steps of subsequent monthly PDSA cycles to garner feedback from direct care nurses as we made adaptations to synergy-based patient assessment guidelines and nurse staffing guidelines. Staff engagement through this approach was highly successful-'smoothing' the introduction of the tool into normal unit operations. During the Do phase, other staff communications about the synergy tool took place during daily safety huddles and during monthly staff meetings.
During the third Study step, process and outcome indicators were monitored, and an analysis of further areas for improvement was done (Mainz 2003) . During this step, the HHSC quality/safety specialist on the project team worked closely with nursing leadership to collect baseline data on nurse utilization and patient outcomes. These data were reported back to the QI collaborative team at weekly meetings. During the Act step, goals, methods, and indicators were adjusted accordingly. An example of one process indicator, for example, was synergy tool training effectiveness. To ensure staff inter-rater reliability/agreement of at least 90% (outcome indicator), periodic spot checks were conducted by synergy tool super users and direct care nurses' synergy scores for their assigned patients. Subsequent PDSA cycles were used to integrate use of the synergy tool within other units, including the Medicine/Alternate Level of Care unit and a Surgery unit. These units were volunteer units who had leadership support and an expert nurse project lead and/or educators available to introduce and continuously evaluate uptake and success of the synergy tool via PDSA cycles.
Appendix A provides an example of how we used PDSA cycles in this project.
Results
Using the synergy tool, we were able to learn about the patient population profile by site, staff perceptions on the manageability of their workload, staff engagement, factors that contribute to workload, and the skills sets of nurses on the unit. By using these data in continuous PDSA cycles, we were able to devise a timely, efficient, and systematic process for using the synergy tool in real time decision making, which includes matching patient care needs with the appropriate nurse.
Spider Charts of Typical Patient Profiles by Site
The patients' mean monthly synergy scores for each patient characteristic were used to create a graphic display of specific unit's patient profiles. Spider charts are a graphic display of three or more variables, and each spoke on the web represents a different variable (Chambers et al. 1983) . As shown in Figure 1 , the burden or intensity of care for a typical inpatient medical patient is mostly determined by stability and predictability characteristics; while Figure 2 shows that for surgical oncology patients, the highest burden/intensity is most closely determined by the complexity and predictability of underlying medical conditions and the capability of patients to participate in post-operative care regimens. In Figure 3 , among the Medical/Alternative Level of Care patients, who are primarily frail seniors, resilience is the highest burden/intensity synergy score. Note: At HHSC, each patient characteristic is scored on a scale from 0 (least burden/intensity) to 5 (highest burden/intensity).
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Nurse Perceptions of Workload Management
Other data gathered during PDSA Study steps focused on nurse perceptions of workload manageability. We created an easy survey that nurses were able to complete on a weekly basis after synergy tool implementation. This survey was distributed by the synergy unit champions and completed anonymously by nurses. Although this was a crude determination of workload management, the responses guided project team discussions and prompted constructive, testable QI changes via PDSA cycles. As shown in Table 2 , we were able to review fluctuations on a weekly basis and explore the reasons for fluctuations and the factors that contributed to the unit's busyness. Over time, we have witnessed a more even distribution of nurses' workloads. 
Staff Experience
HHSC routinely surveys staff to better understand the staff experience and engagement. Accreditation Canada requires healthcare organizations to use valid, reliable employee engagement tools, such as the Picker Engagement Survey (Lowe 2012) . Table 3 displays nurse engagement survey data from the inpatient hematology unit. We will be collecting data for other units in the next round of engagement surveys. 
Nurses' Missed Breaks
On the hematology unit, the nurses and management helped to select QI indicators. One concern for the nurses was chronic missed breaks. As part of the Study step data in multiple PDSA cycles, 
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Staff Experience
Nurses' Missed Breaks
On the hematology unit, the nurses and management helped to select QI indicators. One concern for the nurses was chronic missed breaks. As part of the Study step data in multiple PDSA cycles, approximately 120 nurse shifts were monitored for missed breaks from July 2013 through January 2014. As noted in Figure 4 , use of the synergy tool suggests that workloads became more manageable, resulting in decreases in missed breaks.
Adm. Sci. 2017, 7, 32 6 of 8 approximately 120 nurse shifts were monitored for missed breaks from July 2013 through January 2014. As noted in Figure 4 , use of the synergy tool suggests that workloads became more manageable, resulting in decreases in missed breaks. 
Discussion
The adaptation of the synergy tool for use across multiple departments at one HHSC acute care site provides a standardized QI approach for identifying patients' priority needs; supports optimal use of nurse competencies; and determines safe, daily staffing assignments for nurses. The use of PDSA cycles promotes a systematic approach to change, with ongoing evidence of improvements in nurses' workloads and levels of engagement. HHSC is now evaluating patient safety outcomes with support from business analytics and quality/safety officers who are part of the organization's QI collaborative. One specific outcome indicator of interest is patient falls with injuries, a major concern with increased numbers of geriatric patients. This indicator is a nurse-sensitive indicator that is associated with nursing workload and safe staffing assignments (Brown et al. 2010) .
The initial work of the QI collaborative focused predominantly on nurses' work. Synergy scores are being used by charge nurses and nurse managers to determine the types and numbers of RNs, RPNs, and health care aides needed each shift to provide quality, safe care delivery. We are in the process of examining synergy tool use in an interprofessional context. For example, patients' synergy scores are now included in interprofessional safety rounds and patient case conferences. We are exploring ways to incorporate synergy scores within our electronic health system-for all to use. Currently, patient synergy scores are transferred manually from individual patient management plans to nurse manager worksheets. Once our interprofessional teams have electronic access to synergy scores on an "as needed" basis, we anticipate that we will use patient synergy scores as key decision-making components for admissions and discharge decisions. Our ultimate goal is to ensure that the tool can be used by all healthcare providers across our organization.
Conclusions
We began our exploration of the synergy tool as a means to address nurses' workload issues. We recognize that there are many human factors influencing nurses' work at different systems levels. For instance, recent research suggests that workflow interruptions have significant adverse effects on nurse and patient outcomes (Holden et al. 2011; MacPhee et al. 2017) . We believe that a successful and empowering way to explore root causes and promote potential workload solutions is by 
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Conclusions
We began our exploration of the synergy tool as a means to address nurses' workload issues. We recognize that there are many human factors influencing nurses' work at different systems levels. For instance, recent research suggests that workflow interruptions have significant adverse effects on nurse and patient outcomes (Holden et al. 2011; MacPhee et al. 2017) . We believe that a successful and empowering way to explore root causes and promote potential workload solutions is by engaging direct care staff throughout the four steps of the PDSA cycle. During our synergy tool pilots, nurses and management co-directed ongoing PDSA cycles, including data collection and interpretation. They provided leadership throughout the staff training and ongoing communications between units and the HHSC QI collaborative. Initial results from our staff engagement surveys support research that demonstrates how participation in QI initiatives enhances engagement and results in greater innovation, organizational commitment, and retention (Bakker et al. 2008 ).
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